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ON THE PHYSIOLOGY OF RHIZOPUS SPECIES. 


By Terzo TAKAHASHI, Krn-IcHtRO SAKAGUCHI and 
Tosuinopu ASAT, 


(Received June 20th., 1927.) 


Part. V. The preliminary research on the occurrence of zymase and 
carboxylase in Rhizopus species. 

Part. VI. The verification of the occurrence of zymase in Rhizopus 
species. 

Part. VII. On the formation of ethyl alcohol from acetic acid by acetone- 
Rhizopus (Rhizopus treated by acetone.) 

Part. VIII. On the formation of ethyl alcohol from malic acid by 
Rhizopus species. 

Part, IX. On the formation of ethyl] alcohol from malic acid by ace’one- 
Rhizopus. 


As it is well known, that Rhizopus species, as a rule, play very important 
role in many kinds of the manufacture of alcoholic beverages, in saccharifying 
as well as in the formation of alcohol, we have a good reason to assume the 
existence of zymase and carboxylase in the fungus. Nevertheless, the confir- 
mation of their existence lacked ever since. The authors devise to verify 
the occurrence of both zymase and carboxylase in the fungus foiled in the 
case when they allowed to follow the method of E. Buchner, as schemed in 
the. case of yeast zymase. By the determination of alcohol produced by 
acetone-Rhizopus viz:— fungus growth treated by acetone, we could safely 
conclude the presence of zymase in this fungus. 

The existence of carboxylase could not be confirmed yet, not only in 
the pressed juice of fungus, but also in acetone-Rhizopus. 

The production of alcohol from acetic acid was affirmed, although the 
quantity of alcohol produced was not satisfactory great, by the dead cells of 
the fungus. There must exist some substance of an enzymic nature. 

An analogous ‘phenomenon was perceived in the formation of alcohol 
from malic acid either by fungus itself or by acetone-Rhizopus viz :— the dead 
cells. 

From these data together with all the facts, which the authors have 
substanciated already, this fungus produces alcohol fron. many organic acids, 
such as acetic—, malic—, tartaric-, fumaric-, and gluconic acids and especially 
from the first two acids, alcohol formation is ascertained even by the action 
of the dead cells namely by special enzymes. 

The evolution of CO, from organic acids by yeast or zymin is already 
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affirmed by C. Neuberg and L. Tir“ and it will be perhaps the same nature 
of ours, although their aim have been to prove the occurrence of carboxylase. 

However, if pyruvic acid is only intermediate, nearest to alcohol, product 
of ethyl alcohol formation, these alcohol giving acids must always and 
decidedly derived to their ends to pyruvic acid. For the derivation or 
degradation of these organic acids to pyruvic acid, therefore there must.come 


into existence many enzymes, perhaps for each stage of the degradations. 


The researches for these enzymes will be followed hereafter. 


The Experimental to PArT V. 


I, RESEARCH ON ZYMASE. 


Fungus used :— Rhizopus oryzae. 

The culture was obtained from “koji” extract (12°B), as culture medium, 
during 10 days at 25-80°C. 

A). The preparation of pressed juice and research for zymase. 

100g. of the culture of fungus was washed several times with distilled 
water and the mass of fungus was chopped into small pieces with sterile 
scissors, provided the treatment of the mass between sterile filter papers to 
remove water off as much as possible. To these fine pieces of the fungus, 
100g. of fine silver sand and 20g. of diatom earth were mixed and in a 
porcelain mortor the mixture was ground until it changed into a consistency 
of dough. The doughy mass was wrapped in a silk cloth (Habutai), and 
submitted to a pressure of hand press to press out the juice, which attained 
about 30c.c. in the first pressing, to which added another 20c.c. of it in the 
second pressing, provided the addition of water and regrinding before the 
management. 

The juice thus gained was introduced into Einhorn’s fermenting tube 
with addition of glucose and antiseptic, to observe how the evolution of 
carbon dioxide comes forth, as tabulated below :— 


\ 


1) Pressed juice 10 c.c. + glucose 20 % + toluol 0.1 cc. 
Pressed juice 10 c.c. + glucose 40 % + toluol 0.1 c.c. 
3) Pressed juice 10 cc. + glucose 20 9% + toluol 0.1 c.c. 
+ Buffer mixture with phosphate. 
4) Pressed juice 10 c.c. + toluol 0.1 c.c. 
5) Glucose (20%) 10 c.c. + toluol 0,1 c.c. 


After 42 hours at 25-30°C, we could observe just a trace of gas evolved, 
which was almost equal to that of control (No. 4. in the table). 


Thus we failed to prove the occurrence of zymase, but a little improve- 
ment of the instrument to collect the carbonic acid evolved to its last trace, 


a es 
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there came out the decisive positive prove of zymase. It will be reported : 
before long. 

B). The preparation of acetone-Rhizopus viz: fungus growth treated by 
acetone and research on zymase. 

The preparate of acetone-Rhizopus was made by quite the same method 
as done in the case of acetone-yeast (zymin), after Albert, and its fermenting 
power was tested with Einhorn’s tube as shown in the case of pressed juice. 
(refer heading A.) The results are tabulated below :- . 


Gas evolved after 42 
hours at 25-30°C. 
1) Glucose (20%). 10 cc. dead fungus 0.5 g. toluol 0.1 c.c Almost none 
2) Glucose (40%). 10 c.c. dead fungus 0.5 g. toluol 0.1 ec. Almost none 
3) Glucose (20%), 10 c.c. dead fungus 0.5 g. toluol 0.1 c.c. 
+ buffer mixture with phosphate. Almost none 


4) Glucose (20%) 10 c.c. + totuol 0.1 c.c. none 
5) Distilled water 10 c.c. + dead fungus 0.5 g. + toluol 0.1 ce. none 


IJ. RESEARCH ON CARBOXYLASE. 


The pressed juice of the fungus and the mentioned acetone-RKhizopus 
were tested for carboxylase in Einhorn’s tube in anologous way to that of 
for zymase. The data are tabulated below :- 


A). Pressed juice. 


Gas evolved at 25°- 
30°C, aft. 18 hours. 


1) Pyruvic acid (1%) 65c.c. + pressed juice 6c c. + toluol 0.1c.c. Almost none 
Pyruvic acid (1%) 

2" HPO, (L5z8)} °° 

3) Pyruvic acid(0.5%) 10c.c. + toluol 0.1c.c. none 

4) Distilled water 5e.c, + pressed juice 5c.c, + toluol 0.lcc. none 


4 pressed juice 5c.c. + toluol 0.lec. Almost none 


B). Acetone-Rhizopus. 


Gas evolved at 25-— 
30°C, after 18 hours, 


1) Pyruvic acid (0.5%) 10c.c. + fungus 0.5g. + toluol 0.1ec. about 02.c.¢. 
,Pyruvic “acid et 
2K" HPO, (0.759) 10c c. + fungus 0.5g. + toluol 0.Ic.c. about 0.2¢.c. 
3) Pyruvic acid (0.5%) 10c.c. + toluol 0.Ic.c. none 
4) Distilled water 10c.c. + fungus 0.5g. + toluol 0.1c.c. none 
Thus, the authors were unable to substantiate the occurrence of carboxy- 
lase in Rhizopus, but they have very fine reason to be so and that will be 


.shown later on. 


* Pu of the mixture was 3.5. 
2) Pu of the mixture was 3.5. 
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The verification of the occurrence of zymase:- The formation 
of alcohol from glucose by the said acetone-Rhizopus. 
Fungus :- Rhizopus G. 34. Culture medium :~ 500c.c. of Koji extract. 
+ 25g. sucrose + 10g. CaCO,. 10 days culture at 25°C. 

The preparation of the durable fungus (acetone-Rhizopus) was quite same 
as described in part V, but the apparatus was changed to common flask with 
the aim to determine alcohol formed at the end of the test, provided with 
all means suitable for an aseptic working. The results are described in the 
table as follows :- 

After 40 hs at 25-30°C. 


— a EN, 
Glucose in 100c.c. 


an Ne —_ 
Pu ee decomposed, remained. 
Glucose 10g. Were (g.) (g.) 
A) %/isKH,PO, ae, | 100c.c. 5.8 + 5g. dead fungus. 0.20 1.26 8.74 
n/;;Na,HPO, Ic.c. 
ee ” 
B) ay Md 5.3 boiled 2. hs 0.07 0.89 9.11 


Distilled water 90c.c. Todform 
C) pKH, PO, tee. 1000.0 5.3 + dead fungus 5g. reaction — — 
n/isNa,HPO,  Ic.c. positive 


From this, the authors are inclined to conclude that Rhizopus species 
contain an enzyme by whose action ethyl alcohol is formed from glucose 
and it may be called zymase defined by Ed. Buchner. 


Part VII. 
The formation of ethyl alcohol from acetic acid by acetone- Rhizopus. 


Rhizopus species, culture medium and conditions for growth of the fungus 
are quite same as described in part VI. The results are shown in the table 


below :— 
After 82 h. s. at 25-30°C. 
ae hectic nerd! 
ead ae omens IS 
Pu Alcohol decomposed. remained. 
fungus 2 
n/; Acetic acid LGcrcr) % (g.) (g.) 
A) "/5 Na-acetate 75c.c.} 100c.c. 5.20) Bg, 0.13 0.3487 0.7320 
n/5 K,HPO, 10c.c. 
: Za W 
B) A / bailedioshoure 0.07 0.2647 0.8160 
Distilled water 90c.c. Todform 
C) ™%5KH,PO, ic. 100ce.c. 5.8 reaction — = 
HEN E lee), Ire. positive 


The authors conld not deny the occurrence of an enzyme in Rhizopus 
species, which play an important rdle for the formation of alcohol from acetic 


acid. 


3) It correspond to 1.0807 g. in 100 ¢.c. water. 
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PARA LT, 

The formation of ethyl alcohol from malic acid by Rhizopus species. 

Rhizopus sp. :— Rhizopus G. 34. Culture medium :— Koji-extract (6°B) + 59% of glucose 

After 10 days culture in this medium at 28-30°C, the growth of fungus 
covered whole the surface of the medium. At this stage, the culture medium 
under the growth was decanted and washing several times with the sterile 
distilled water, until there remains any indication of the presence of acids, 
ethyl alcohol and sugars, culture media (a, b and c) anew was introduced 
from the side tube. (refer to Bulletin of Agr. Chem. Soc. Jap., Vol. 3. No. 
3. p. 39) After 50 hours at 28-31°C., alcohol produced was determined, 
and in the meanwhile the fungus mass was held immersed under the fluid. 
The results are tabulated below :— 


Weight of Acidity. a ieokel Aldehyde 
Culture media fungus. g. Pu c.c. of N/jo NaOH to ; oR On (Schiff’s 
(dry matter) neutralize 5c.c. solut. (a si0e-c-) reaction). 
1.5g. malice acid Original. After growth. 
(merk), 
a) Oo KE POT, 0.915 4.3 4.9 3.8 0.053g. Positive. 
es Je BURO), 
300c.c. water 2 
1.5g. malic acid, Todform test 4s 
b) Sic. water \ 0.873 3.0 4.0 3.6 positive. Positive. 


0.5g. KH,PO 7 
c) Ig. K,HPO,, } 0.899 49 “ff = Freape Of poate! 
300c.c, water. iodform. 


Remarks :—~ At the end of the experiment, by the microscopic examination it was 
confirmed that the procedure had been going on in aseptic way. 


PART IX. 


The formation of ethyl alcohol from malic acid by acetone-Rhizopus. 


The fungus used in this experiment was Rhizopus G, 34 cultured as 
noted in the part. VI and the preparation of acetone-Rhizopus was quite 
same described in that part. 

The dead fungus viz. acetone-Rhizopus was put into the special flasks 
as shown in a former paper“) and adding media (a, b, c), respectively to 
each flask, held at 28-30°C during 50 hours, provided all aseptic control 
is concerned. At the end of the experiment the decrease by weight of flask, 
including contents, was taken as the weight of carbon dioxide evolved in the 
time. The last trace of carbon dioxide was driven off by passing a current 
of air, free from moisture and carbon dioxide, warming to about 60°C the 
contents during the management. The results are indicated in the table 
below :— 


4) Bulletin of the Agric. Chem. Soc. of Japan. Vol. 3. No. 3. 
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Alcohol Malic Acid. 
Weight of —_— ee) a 
Culture fungus(g.) g. in w. ? ~ Applied. Remained, Decomposed. 
media (Acetone- H Fie.c, % (g.) (g.) (g-) ie (g.) 
Rhiz.) : 8) in 70c.c. in 70e.c. in 70c.c. 
0.7g. Na, HPO, 
1237,0, 
a) 0.6872g, malic 1.5 4.6 0.077 0.11 0.0435 0.481 0.352 0.129 
acid, 
100c.c. water. F 
b) Do 1.5 4.6 0.084 0.12 . 0.037 0.481 0.366 O15 
0.7g. Na, HPO, 
12H,0, 


© Ode KH,PO,, ¢ 5 5-2 0.021 (0.03) 0.0105 — = = 


100c.c. water. 


0.6872g. malic : 
d)  - acid, ee es fanas ie) == 
100c.c. water. 


Remarks ;- In a) and b) we observed in madia crystals, very similar to that of 
fumaric acid, and it is rather out of question that the formation of the acid 
from malic acid happened by an enzyme specific for it. It will be substan- 
ciated in a near future. 


(This paper was read already in the meeting of the Agricultural 
Chemieal Society of Japan, on February, 1927) 


ON THE DIFFERENCES OF BREWING BARLEY 
ACCORDING TO SPECIES. 


II. THE KINETICS OF THE ENZYMATIC 
DECOMPOSITION OF THE PROTEINS 


By YukInIKO NAKAMURA, 
(Received July 16th., 1927.) 


INTRODUCTION. 


Attempting to study the differences of brewing barley according to the 


species, the author published his first report stating the physico-chemical 
differences of the proteins. The present investigation was carried out to 
study the kinetics of the enzymatic decomposition of the protein for the purpose 
of getting a partial knowledge concerning the constitution of the protein 
molecules, < 

The fact that an enzymatic decomposition of a protein has a relation to 
its constitution was accepted by many investigators, and in recent days, 
Ssadikow, Waldschmidt-Leitz and Sdérensen have also published the same 
idea in their works. 
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EXPERIMENTS. 


From three species of barley, —Golden Melon, Chevalier and Hokudai 
No. 1,— produced in the 11th, 12th and 18th years of Taisho, the author 
prepared proteins soluble in 10 % NaCl solution, in 70 % alcohol and in 0.2 
%. NaOH solution respectively. To the protein were added Sérensen’s M/15 
phosphate mixture of the Pu value 7.731 and a 1/7000 water solution of 
trypsin (made by Griibler). And also to the protein were added the mixtre 
of M/5 HCl and M/5 KCI (Pu value 1.2) and a 1/7000 water solution of 
pepsin (made by Merck). The mixtures were kept in an incubator at 40° + 
0.5°C. for 0, 15, 30, 45, 60, 90, 120, 150, 180 and 210 minutes, then the 
undigested protein was precipitated by an addition of the trichloroacetic acid 
solution. Taking the mixture of 0 minute’s enzymatic action as a standard, 
a nephelometric comparison was carried out by means of a Duboscq’s nephe- 
lometric colorimeter. 


DIscUssION AND CONCLUSION. 


To make his experiments coincide with the equation as exactly as possible, 
the author has combined the equation of equi-bimolecular reaction 


Te Re ee 
t aa—2%) 
and Schiitz’s law 0 = kh pt, 
and obtained the following equation ; 
1 a 
te gee a(a—2) 


By the experiments and calculation according to the equation, the author 
was able to discuss and conclude as follows. 

(1) By the method of least squares, the two constants k and k’ of the 
above equation were calculated from the experiinental data of trypsin and 
pepsin. The calculated values coincide very well with the experiments. 
This fact shows the correctness of the author’s equation. That is, the 
decomposition ofthe proteins of brewing barley by trypsin and pepsin was 
expressed by the author’s equation very well. 

(2) In the case of trypsin, if k’ is taken as the abscissa, and log k as 
the ordinates, the proteins soluble in 10% NaCl solution, in 709% alcohol, 
and in 0.29% NaOH solution make three straight lines respectively. Therefore, 
the relation between i and k’ has to be expressed by the equation. 


log 4 = mk! + 6. 


The two constants of the straight line were calculated by the method 
of least squares. The two intersections of the three straight lines were 
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calculated as follows; (0.5309, -3.81421) and (0.9495, -4.97407). 

(3) That the intersection were obtained shows that the three proteins, 
at least those in the barley, have some continuous constitution. It also 
seems that the three proteins gradually merge with each other either qualita- 
tively or qantitatively taking as the limit the proteins whose decompositions 
are expressed by the curves made by the intersections. 

According to the solubility of the proteins in the 10% NaCl solution, 
in the 70% alcohol or in the 0.2% NaOH solution, no proteins exceed the 
author’s so-called limiting proteins. These facts which seem to prove the 
the author’s opinion concerning the constitution of the proteins deserve careful 
attention. 

(4) The values of k seem to have some relation with the iso-electric 
point of the proteins. & seems to increase according to the increase of the 
Pu value of the iso-electric point of the point of the proteins. 

(5) The values of k’ at the intersections of the three straight lines 
were 0.5309 and 0.9495 which approximate 0.5 and 1.0. If it as 0.5, the 
equation take on the form of Schiitz’s law, and if 1.0, the equation become 
like the form of the bimolecular reaction. Many investigators have already 
proved the correctness of Schiitz’s law or the bimolecular equation. Thus 
it seems that the investigators had limited their results to a specific protein 
or to the author’s limiting proteins. Therefore, the author’s limiting proteins 
had to resemble, at least on the relation to the action of the enzyme, the 
typical and the representative proteins investigated up to recent days, To 
expect a general constitution between the two kinds of proteins seems to be 
the most proper. 


ON THE INFLUENCE OF MAGNESIUM-AND 
MANGAN-SALTS’ ALCOHOLIC SOLUTIONS UPON 
THE INDICATOR PHENOLPHTHALEIN. 


By Etsuo TAKAMIYA. 
(Received July 5th., 1927.) 
I reported the fact in the preceding paper “Experimental studies upon 
the alkalimetric estimation of amino acids and peptides by the method of 


Willstatter and Waldschmidt-Leitz” in this journal that Mg-chloride, Mg- 
sulphate, Mg-nitrate, Mn-chloride and Mn-sulphate behave as acid against 
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phenolphthalein in their alcoholic solutions. 

Further studies on this problem resulted as follows. 

1). This phenomenon is entirely due to the influence of these salts 
upon the indicator, phenolphthalein, in the presence of alcohols. 

2). From the fact that this phenomenon occurs also in the case of 
thymolphthalein as well as of phenolphthalein, I suppose that the cause of 
this phenomenon is probably due to phthalein-group. 

3). The degree of the influence of these salts upon phenolphthalein 
varies according to the concentration of alcohol. 

4). At a definite concentration of alcohol the degree of the influence is 
proportional to a quantity of these salts present. 


(Biochemical Laboratory, Department of Agriculture, 
Kyushu Imperial University, Fukuoka.) 


RESEARCH ON THE ELECTROLYTIC REDUCTION 


POTENTIALS OF ORGANIC COMPOUNDS. 
PART III. REDUCTION POTENTIALS OF NICOTINIC ACID. 


By Masuzo SHIKATA and IsAmu TACHI. 


(Received Aug. 26th., 1927.) 


Summary of the result : 

(1) The reduction potential of nicotinic acid was measured with the 
dropping mercury cathode and the polarograph. 

(2) Two stages of the reduction process were observed. 

(3) For the first stage of reduction, observed R-P. was compared 
with the theoretical value calculated by the following formula at 15°C., 


Baer OPTS tp) W 
ie 2 © [H’? Co,H,N.COoOH 


« 


in which by taking the R. P. of 0.01 mol nicotinic acid in (0.0In HCI+ 
0.1n KCl) solution, i. e. -0.984V as a standard, we have 
log k = 28.33 
In an acidic as well as in a neutral salt solution, the observed R. P. 
showed satisfactory concordance with the calculated values, and thus the 
first stage has been concluded to be the reduction of the carbonyl group of 


nicotinic acid to aldehyde. 
(4) The second stage of reduction is considered to be the reduction 
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of pyridine ring of nicotinic acid, by comparison with the R. P. of pyridine 
in our preceding paper. 

(5) The reduction of nicotinic acid in an excess of alkali, does not 
take place, owing, perhaps, to the desorption of negatively charged nicotinic 
acid ions to the polarised mercury cathode. R. P. in a sodium acetate or 
sodium bicarbonate solution was about 0.02V more negative than the calculated 
value. 

(6) Maximum of current voltage curve was observed in sodium bicar- 
bonate solution, in which the potential of maximum current intensity was 
almost independent of the concentration of nicotinic acid. 

(7) The reduction potential of benzoic acid was studied for the sake 
of comparison, with the result that in hydrochloric acid, no reduction but 
only the deposition of hydrogen ion has been seen, while a potassium chloride 
solution the R. P. is over 0.240V negative than that of nicotinic acid. Thus 
the group effect of a carbonyl group is considered to be more effective than 
a benzene ring. 

(8) The decisive conclusion as to the reduction process has been left 
out for the time, when the isolation of the reduction product, now under 
investigation, would be completed. 


THE POLAROGRAPHIC STUDIES ON THE 
FERMENTATION PRODUCTS. PART 1. 


By Kensrro SHOJI. 


(Received Aug. 31st., 1927.) 


Summary of results. 


(1) The polarographic method has been applied as the qualitative as 
well as the quantitative microanalysis on the studies of reducible compounds 
in the fermentation products, such as “sake” (japanese rice wine), “shoyu” 
(soya bean sauce), wine, beer and commercial alcohol. 

(2) For the “sake,” we have found five reducible compounds, which 
are distinguishable by this method, from the reduction potentials and the 
saturation curves of polarograms. 


They are 
Reduction potential in 0.1 n 
NH,Cl from N calomel electrode 
Compound I —0.22 V 


Compound IT —0.40 V 


ee ee 
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Compound IIT —0.90 V 
Compound TV —1.33 V 
Compound V —1.63 V 


The reduction potentials of reducible substances possibly present in the 
sake are measured 


Cinnamic aldehyde 0.001% —0.913 V in 0.1 n NH,Cl 
Furfural 0.001% —1.302 V in 0.1 n NH,Cl 
Acetaldehyde 0.001% —1.603 V in 0.1 n NH,Cl 


Compound IV and V are found in the distillate (80°-100°C), while componnd 
I and II are observed in the residual solution after distillation ; compound 
III is found in both cases. Thus it is concluded that the compound III 
corresponds to the aromatic aldehyde, most probably cinnamic aldehyde or 
benzaldehyde, compound IV to be furfural, compound V_ to be aliphatic 
aldehyde, most probably acetaldehyde. 

(3) In “shoyu”, compound I, II, HI, IV and V are found, in which 
compound II is much conspicuous than all the other cases. 

(4) In wine, five compounds are also found; but except comp-II, the 
waves are smaller than in the case of “sake”, 

(5) With respect to reducible compounds, beer is much simpler, and 
comp-III, IV and V only are recognisable, but not comp-I and II. 

(6) In the commercial alcohol, reducible substance are also found, 
although much less in quantity, so it has been suggested, that this method 
can probably useful as one of the criterion for the purity of alcohol. 

(7) Consideration has been given for the quantitative analysis of acet- 
aldehyde. 

(8) Thus the polarographic method has proved to be of much applicable 
for the studies of the fermentation products, although this method is by no 
means the decisive identification of the reducible substances. 


Cin the Agricultural Chemical Laboratory, 
~ Faculty of Agriculture, Kyoto Imperial University.) 
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ON THE CHEMICAL CONSTITUENTS OF 
YEAST-EXTRACT. 


By Dr. SAToR OHDAKE. 


Tokyo Imperial University. 
(Received in August 27th,, 1927) 


The present communication deals with the chemical studies on the nitro- 
genous constituents of the yeast extract for the purpose of isolating the 
antineuritic substance in pure state. When the alcoholic extract of yeast is 
treated with a concentrated tannin solution, a precipitate is formed, which 
carries down a greater part of the active substance together with many other 
impurities. This tannin precipitate is dissolved in dilute acetone, decomposed 
with baryta water and filtered. When the filtrate is evaporated in vacuum 
after removing the excess of baryta, a brown resinous mass ‘tannin fraction” 
which possesses a strong antineuritic power, is obtained. 

So, the author has started his studies with a large quantity of this 
tannin fraction, which was supplied from the Sankyo Company, Ltd., Tokyo, 
where “Oryzanin” or ‘Vitamin—B” -preparation is manufactured in large 
scale since 1912, under the supervision of Prof. Suzuki. 

The tannin fraction was now separated into five fractions according to the 
method described below. The first four fractions (I--IV) were almost free 
from the antineuritic power, but the fifth one “Oryzanin fraction” was found 
to be highly active. The first four fractions were investigated thoroughly 
and the following substances were isolated in pure state, using 30,000kgs. of 
the pressed yeast as the material. 


Adenyl-thiomethyl-pentose, CrrtHisNo SO, see see 0 480.08, 
Thioamino-Acid, C,H,,NSO, tee see see tee cee O62, 
AAonin eo we see tee see ee ae eee ae one 054206.0B, 
Tiypoeanninss WSs see) Leow. leet Abe ke None) lassi Malnsimae cme ge oa neieicen See 31.8g. 
Cholintsctcse aude eis eqn tah oe) a Seeks erage me re ee 
Nicotinic acid:-- evel aa) eve! aes? Slew (seb (ebis) sein) Ieeeintesio® “vielen bine mela 26.0¢. 
Tyrosin::- nce dae, siee. Sain Swed sue shell Mael) AsiegMeeel Ikbatenem ess twleetaa aa 0.3g. 
A Bol Geneon eos dD woe che Cat BES MRP ACO ucog eddy one 1400. céo!.doa cod 25.8g. 
Thymin paint Cae Oelv'e) isi Sbnp eden, “aca: lee | manMualeeitenall cay Maecan Me migete 9.0g. 
Unknown base. I. ++» C,H Nog -+ cee ce tee wee eee vee oe 2.08. 
Unknown base. II. ++» CoH N,Q eve wee eee eee eee see oes D108. 


Of these, Adenylthiomethyl-pentose”’ was discovered three years ago 


1) U.Suauki, 8. Ohdake and T. Mori:- Journ. Agric. Chem. Soc. Japan, Vol. I, No. 2, 
p. 127-136, 1924; Biochem. Zeits, B. 154. H. 3—6, §. 278—289, 1924. 
U. Suzuki and T, Mori:- Journ, Agric. Chem, Soc. Japan. Vol. I, No. 9, p. 653—661, 
1925; Biochem, Zeit, B. 162. H..8—6, S. 4183—424, 1925. 
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by the author in association with U. Suzuki and T. Mori. The second 
sulphur-compound, thio-amino-acid,‘ was isolated by the author two years 
ago and was proved to be identical with the sulphur-compound isolated by 
J. H. Miller from the hydrolytic products of proteins. Nicotinic acid and 
Thymin were described by C. Funk. 

- The constitution of the bases (I), C;H,N, and (II), C,HsN,O has not 
yet settled, but it was proved that they have no antineuritic power. Quite 
recently, a base having the formula C,H,N,O was isolated by Jansen and 
Donath™ from rice polishings and according to them, it possesses a strong 
antineuritic property. This compound is quite like the author’s Base II and 
the difference between them is that the melting point of the hydro-chloride 
of the Base II is somewhat lower than that of the former and also no diazo- 
reaction with the Base II. 

The fifth fraction ‘Oryzanin fraction” is now under investigation and the 
author hopes to be able to publish his further report in near future. 


EXPERIMENTAL. 


Fresh beer yeast, obtained from a brewery, was macerated several times 
with cold water, filtered with cloth, centrifuged, and pressed. The pressed 
yeast retaining still about 80% of water was then added with strong alcohol 
as much as to make alcoholic content 809% by volume, and after continual 
stirring for about 40 hours at room temperature, the mixture was pressed 
and filtered. The residue was once more extracted with 80% alcohol in the 
same manner. The united alcoholic extract was concentrated to a small 
volume. After removing the soluble matter by shaking with ether the light 
brown aqueous solution was further evaporated in vacuum to a syrupy consi- 
stence. In this way, the “alcoholic extract” containing about 20% of water 
was obtained. The yield was about 2.5% of the pressed yeast and its 
curative doses for pigeon was found to be 0.1—0.2g. per day. 

The alcoholic extract thus prepared was now dissolved in twice of its 
volume of water and treated with a 209 aqueous solution of tannic acid, 
until no-more precipitate was produced. The voluminous precipitate thus 
obtained was now dissolved in dilute acetone, decomposed with baryta water 
and filtered. The filtrate freed from an excess of baryta was evaporated in 
vacuum to a small volume. On keeping for several days in a cool place, 


1) S. Ohdake:— Journ. Agric. Chem. Soc, Japan. Vol. I, No. 8, 1925. Biochem. Zeits. 
B. 161, H. 4—6. 1925. Journ. Agric. Chem. Soc. Japan. Vol. II, No. 10, 1926. 

2) J. H. Muller :- Journ. Bact. VII. 309—325, 1922. Journ. Biol. Chem. LVI. No. 1, 1928. 

3) C., Funk:—. Journ. Physiol. 43. 395, 1911. Journ. Physiol. 45, 75, 1912. Journ. 
Physiol, 46, 178, 1913. 

4) B.C, P. Jansen and W.F.Donath:— Report of Med.-Labor. Weltevreden, Jaya, 1927. 


100 ; [Vol. 3, 


spherical crystals separated out, which were collected, washed with a little 
cold water and dried ; -++++++-+--+--: “Fraction I.’ The yield from 30,000 kgs. 
of pressed yeast amounted to 180g. 

The mother liquor of the fraction (1) was again added with so much 
strong alcohol as to make its concentration of the solution about 80% by 
volume. A voluminous precipitate formed thereby was settled by keeping in 
a cool place, filtered by suction, washed with a small volume of 80% alcohol 
and dried. 120g. of brownish powder were thus obtained; --.---“Fraction II.” 

The filtrate of the fraction (II) was concentrated in vacuum to a small 
volume and acetone was added as much as to make its content 50% by 
volume. The precipitate fromed thereby was filtered, washed carefully with 
dilute acetone and dried over sulphuric acid. About 130 gs. of a brown 
mass were obtained ; --.-++-+++++-+++ “Fraction III.” 

The filtrate of the fraction (III.) was again evaporated in vacuum to a 
small volume and treated with absolute acetone. Whereby a greater part 
was thrown down as a brown resinous mass which possessed strong antineuritic 
property. It was dissolved in a small volume of water and evaporated in 
vacuum to a syrupy consistence containing about 15% of water. The curative 
dose of this fraction for pigeon was 0,01—0.015 per day. The yield was 
about 5% of the “alcoholic extract” or 0.125% of the original pressed yeast. 
To this fraction, the name “crude oryzanin’” was given. The supernatant 
acetone solution displaying a light brown color was now concentrated in 
vaccum and 2,800 g. of dark brown syrup were obtained. It consisted chiefly 
of organic bases and resinous matter ; -++-++-++--+ +++ *Practton TV 22 

The author carried out thorough investigation on each fraction mentioned 
above and the results are described in the present communication. The 
“oryzanin-fraction” is now under examination, so it will be reported in the 
later opportunity. 


Fraction I. 


The crude product designated as ‘Fraction I.” was repeatedly crystallized 
from hot water and 70g. of fine glistening colorless prisms were obtained, 
which were identified as adenylthiomethyl—pentose. 

1) Adenylthiomethyl—pentose :— It melts at 209 ~ 210°C. (Uncorr.), and 
is readily soluble in hot water, but insoluble in alcohol and ether. Its specific 
rotatory power is: [a]j =+20.1°, in 10% hydrochloric acid solution. It 
gives white precipitate with phosphotungstic acid or with phosphomolybdic 
acid. It gives also Kossel’s and Bial’s reactions as well as ferri-ferricyanide 
reaction. The sulphur in this compound is detectable either by sodium- 
nitroprusside or by lead acetate after boiling with strong alkali. 
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The analysis of the free base as well as of its picrate proved it to be a 
new sulphur-compound, having the empirical formulae C,,H,;N;SO,;. When 
boiled with dilute acid, it is easily hydrolysed into adenin C,H;N, and a new 
thiosugar C,;H,,SO, Further studies showed its structure to be as follows:—” 


et H H HH 
On! ame eee 
H-C C-No cC—C—C—C—CH,—S—CH,——C, ,H, ,N,80, 
ol CH oe 
N—C_N OH OH 
ace eae 


From the mother liquor of adenylthiomethyl pentose about 30g. of pota- 
ssium sulphate were obtained. 


Fraction II. 


The “Fraction II” was dissolved in hot water, decolorized with charcoal, 
and while hot, about three times of its volume of absolute alcohol were added. 
Upon standing, fine spherical crystals separated, which after recrystallization 
from dilute alcohol, formed glistening colorless plates, melting at 285—287°C 
(Uncorr.) with decomposition. Yield: 15g. 

[A] This compound resembled in its properties to leucin but it contained 
sulphur which was detectable either by sodium nitroprusside or by lead acetate 
after fusing with metallic sodium. Further studies showes it to be a mixture 
of leucin and a sulphur compound which were very difficult to separate each 
other by fractional crystallization. So it was dissolved in 300c.c. of water 
and treated with a hot saturated solution of mercuric chloride, whereby the 
sulphur compound alone, was precipitated leaving leucin in the solution. 

2) Thioamino~acid C;H,,NSO,:- The white precipitate, obtained as 
above, was collected after standing over night and decomposed with hydrogen 
sulphide. The filtrate of mercury sulphide gave on evaporation, colorless 
crystals which were recrystallized from dilute alcohol. Yield: 0.6g. 

It forms colorless, thin monoclinic plates melting at 271—272°C. (Uncorr.) 
with decomposition. It is readily soluble in water and dilute alcohol, but 
insoluble in ether, benzene, etc. Its specific rotatory power is [a]i? =—11.77° 
in aqueous solution. 

The empirical formula of this compound was proved to be C,H,,SNO,. 
It forms copper-salt Cu(C;H,SNO,),, crystallizing in light blue thin mono- 
clinic plates. The derivative of a-naphtylisocyanate C,H,;N,SO, crystallizes in 
white long needles, melting at 187°C. (Uncorr.) Further the /-naphtalene— 
sulpho-derivative (C,;H,,S,NO,) was prepared which crystallizes in white 


1) U. Suzuki, 8. Ohdake and T. Mori:- Journ, Agri. Chem. Soc. Japan, Vol. I, No. 2, 
1924, Biochem. Zeits. B. 154, H. 83—6, 1924. U. Suzuki and T. Mori:- Journ. Agri. 
Chem, Soc. Japan. Vol. I, No. 9, 1925. Biochem. Zeits. B. 162, H. 3—6, 1925. 
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needles and melts at 204°C. (Uncorr.) 

An aqueous solution of thioamino-acid gives a violet coloration with 
ninhydrin on warming, while Millon’s, Folin’s and biuret-reactions are all 
negative. With mercuric chloride, mercuric nitrate and mercuric sulphate, 
it gives a white precipitate, but it gives no precipitate either with phospho- 
tungstic acid or with picric acid. Even a boiling strong alkali does not 
split sulphur from this compound. The nitroprusside and the lead-acetate 
reactions are only given when it is fused with metallic sodium. In contrary 
to ethyl-cystein, it is quite stable toward boiling strong alkali, giving neither 
ammonia nor ethylmercaptane. 

From these properties, this compound was assumed to be a thioamino- 
acid having the formula C,H,S-CHNH,COOH.™ Recently, J. H. Miller 
isolated a sulphur-compound C;H,,SNO, from hydrolytic products of casein. 
For the purpose of comparing these two compounds the present author 
prepared the same sulphur—compound from casein according to the Miller’s 
mercuric method, and confirmed that it is identical with the thioamino—acid 
isolated from yeast-extract in all respect, except that the specific rotatory 
power of the former was little lower than’ the latter. It was found afterwards 
that, the Miller’s compound was partially raceminized during the extraction 
with hot baryta—water. 

The author also isolated the same thioamino-acid from the hydrolytic 
product of yeast-protein by the same treatment, so its presence in the yeast 
extract might be due to the autolysis of yeast itself. As this compound 
was isolated, further, from egg—albumin, blood-fibrin and from the protein of 
rice-bran etc, it must be an important constituent of various protein.” 

3) Leucin:— The filtrate from the mercuric precipitate of thioamino- 
acid was treated with hydrogen sulphide and evaporated in vacuum. The 
residue was dissolved in hot-water and treated with freshly prepared silver 
oxide to remove hydrochloric acid. The precipitate was filtered off and the 
filtrate was treated with hydrogen sulphide to remove the excess of silver 
and evaporated to a small volume. By adding twice of its volume of alcohol, 
leucin crystallized out forming glistening colorless thin plates which was 
recrystallized from hot dilute alcohol. Yield: 10.5g. 

It melts and decomposes at 289—290°C (Uncorr.) in a sealed tube. 
It was dried at 100°C. in vacuo and analysed. 


1) S. Ohdake:—- Journ. Agric. Chem. Soc. Japan. Vol. I, No. 8, 1925. Biochem. Zeits. 
B. 161, H, 4—6, 1925, 

2) J.H. Miiller:- Journ. Bact. VII. 309—325, 1922. Journ. Bio], Chem, LVI. No. 1, 1923. 

3) 8. Ohdake:- Journ. Agric. Chem, Soc. Japan. Vol. II, No. 10, 1926. 
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a) Nitrogen :- 


No. Subst, Vol. of N. Temp. Atmosph-Press. = N 
mg. OKBs Cc m,m: % 
iL 80.0 7.3 16 763 10.68 


b) Carbon and hydrogen :- 


No. Subst. CO, H,O C FH 
mg. mg. mg. % % 
2 174.6 350.6 158.8 ; 54.75 10.08 
Found C% H% N% 
1) -c2seesensecresesecerorescvecreceerenstnssersanees 54.75 10.08 10.68 
Cale, for---C,H,gNOg----+: seers eeeenoeeneees 54.97 9.99 10.69 


{B] The filtrate from the mixture of the thioamino-acid and leucin was 
concentrated to about 500c.c., and precipitated with phosphotungstic acid. 
The precipitate was then decomposed with baryta. The filtrate of barium 
tungstate was evaporated to a small volume after removing the exess of 
baryta, and treated with an aqueous solution of silver nitrate. 

(a) The precipitate thus obtained, was distributed in a little water and 
treated with ammonia. After standing over night, the silver precipitate was 
collected, suspended in water and decomposed with hydrogen sulphide. The 
filtrate from silver sulphide was concentrated to a small volume, made alkaline 
with ammonia and kept in a cold place when adenin separated out as fine 
crystals. It was recrystallized from hot water. Yield: 2.8¢. 

4) Adenin:— It forms microscopic short, white needles, sparingly soluble 
in water. Heated in a capillary, it darkens at 280°C. (Uncorr.) It gives 
Kossel’s adenin reaction while Weidel’s; Xanthin and diazo-reaction are all 
negative. It was dried at 100°C. in vacuo and analysed :— 


Nitrogen :— 
No. Subst. Vol. of N. Vol.-Correction. Temp. Atmosph-Press. N 
mg. GO Cie: C. mm, % 
1 2.0305) 0.867 0.915—2Vo0l% 16 762 52.20 
@alculated! for ----5+:>2--6~---+- Carn Ne slate el fefole sisiaialaleiele’aie\eaialsveialnejaie eln(niaiatninivis slay eiejerelatciove sistalalsisie/sisleie(eiatetsis 51.85 
Adenin picrate:— It crystallizes in long yellow needles, sparingly soluble 
in water, ‘ 
Analysis of the picrate :- 
. Nitrogen : 
No. Subst. Vol. of N. Vol.-Correction. Temp. Atmosph- Press, N 
mg. C.c, OO, , mm, % 
1 2.49 0.652 0.665—2V 0l% 16 756 30.76 
Calenlated efor cseccsesssnncs coe C,H,;N,-C,H,N,0, maaleielarectetarsters stelalstalere/atetstaisielatsrereisteis(eateretrisnrelste 30.79 
5) Hypoxanthin picrate:- When the mother liquor of adenin, was 


concentrated, neutralised with hydrochloric acid, and treated with natrium 
picrate, the crystals of hypoxanthin picrate were obtained. They were washed 
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with acetone and recrystallized from hot alcohol. Yield: 0.15g. 

It forms light yellow, thick plates, melting at 247°C (Uncorr.), readily 
soluble in hot water, but insoluble in ether-and benzene. 

Microanalysis after Pregl :— 


a) Nitrogen :- 


No. Subst. Vol. of N. Vol.-Correction. “Temp, Atmosph—Prese. N 
mg. C.c, CC, C. mm, % 
1 3.82 0.843 0.86—2Vo0l% 17 770 26.32 
2 5.17 1.137 1.16—2Vol% 16 770 26.49 
b) Carbon and hydrogen: 
No. Subst. co, H,O Cc H 
mg. mg. mg. % % 
3 8.58 11.52 1.64 36.62 2.12 
Found/by Pregl’s micro-analysis. C% H% N% 
I. eases vgas saseovexserycey cesarasenneontenesingsysaiiedsen dense 36.62 2.12 26.32 
Dame osinesieeadsrlenmsnesls ass eencweniacce cecessaesceincee tens = — 26.49 
Calculated for--O,H,N,O-C,HgN,O,eeree 36.44 1.92 26.85 


(b) The filtrate from the silver-precipitate (a) was freed from silver by 
means of hydrogen sulphide and evaporated in vacuum to expell off the 
ammonia and hydrogen sulphide, sulphuric acid was added to the extent of 
5% of the solution and precipitated with phosphotungstic acid. The precipi- 
tate was decomposed with baryta in usual way and after removing the excess 
of baryta with sulphuric acid, the solution was concentrated in vacuum to a 
small volume whereby adenin nicotinate separated out as the aggregates of 
white needles. 

6) Adenin nicotinate:- The crude product was recrystallized from hot 
water. Yield: lg. 

It forms white needles, aggregated in stelli-form, readily soluble in- hot 
water, but sparingly in cold-water, It melts at 210—230°C. (Uncorr.) It 
gives Kossel’s adenin reaction, while Xanthin, Weidel’s and sulphur reactions 
are all negative. 

From these properties this compound was assumed to be a salt of adenin 
and a substance of acidic nature. For the purpose of separating adenin from 
this compound, the latter was converted into picrates and subjected to frac- 
tional crystallization, whereby adenin picrate separated first from the aqueous 
solution, forming a long yellow needles. It was dried at 100°C in vacuo, 
and analysed. 

Adenin picrate :- 

Nitrogen :— 


No. Subst. Vol. of N. Vol.-Correction. Temp. Atmosph-Press, N 
mg. Gacy Clee C. mm, % 
1 3.08 0.789 0.805—2Vol% 17 764 30.81 


Calculated for...:+-s+.e+s C,H,N,-C,H,N,0, si dagcictelsoc ct ewe tes saith ee comeecleaee cama eeee hereeaane 30.79 


4 
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Picrate of nicotinic acid:- The filtrate of adenin picrate gave on further 
concentration the picrate of nicotinic acid which was recrystallized from hot 
alcohol. Yield: 0.15g. 

It forms light yellow thick plates, melting at 219°C. (Uncorr,) Dried 
at 100°C, in vacuum and analysed. 


Nitrogen :— 
No. Subst. Vol. of N. Vol.-Correction. Temp. Atmosph—Press. N 
mg. CO} UO C. mm, % 
1 3 125 0.427 0.486—2V 01% 18.5 754 15 89 
Cstenlated: for-cer-s<enteasc cece C,H,NCO,H-C,H,N,0, Saree caisleiis aineien wate ate actinesslelareciiemaebiete eieeee 15.91 


The above figure agrees with the picrate of nicotinic acid, so the com- 
pound described under (6) was adenin nicotinate. 

(c) The filtrate of the fraction (a), was treated with silver nitrate and 
baryta water. The precipitate formed thereby was suspended in water, 
decomposed with hydrogen sulphide and evaporated in vacuum. Sulphuric 
acid was added to the extent of 59 of the solution and precipitated with 
phosphotungstic acid. The precipitate was decomposed with baryta in usual 
way and concentrated in vacuo to a small volume. By adding picric acid a 
picrate of unknown base separated out as yellow plates which were filtered 
and recrystallized from dilute alcohol. Yield: 0.05g. 

7) Picrate of unknown base. (C,H;N,O):- Glistening light yellow plates, 
readily soluble in hot water and alcohol, but sparingly soluble in cold water, 
melts sharply at 192°C. (Uncorr.) without decompositon. After drying at 
100°C in vacuo, it was analysed. 


a) Nitrogen :- 


No. Subst. Vol. of N. Vol.-Correction. Temp. Atmosph- Press. N 

mg. Oi C.c. C. mm. Yo 

1 4.215 0.6566 0.67—2Vol% Wi, 767 18.50 

2 4.465 0.7105 0.725-2Vo0l% 17 767 18.90 

b) Carbon and hydrogen :—- 

No. Subst. co, H,0 Cc H 
mg. mg. mg. % % 
3 Tel: 10.80 1.84 41.25 2.86 
4 - 7.20 10.93 1.89 41.40 2.92 
Found/by Pregl’s micro-method. C% HY N% 
DS) coe paper secre ence sent ocsrsseevasmns- Raney encase eee. 41.25 2.86 18.50 
aaah Oe arias ae mead edt anon ang vedo nanre tame st gr 41.40 2.92 18.90 
Calculated for --» C,H,N,O-C,H,N,O, -:+-+-++++* 40,79 3.11 19.83 


Unfortunately, the material was not sufficient for further study but judged 
from its properties, it is probably the same compound with the base (No. 27). 
8) VPicrate of adenylthiomethyl—pentose :— The filtrate from the above 
picrate (7), gave on further concentration another picrate consisting of light 
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yellow plates, which after recrystallization from dilute alcohol, weighed 0.18g. 
It melts at 165°C (Uncorr.) and gives strong sulphur reaction. Dried 
at 100°C in vacuo, and analysed. 


a) Nitrogen :- 


No. Subst. Vol. of N. Vol.-Correction. Temp. Atmosph-~ Press. N 
mg. CiCe C.c, mC: mm. % 
1 4.600 0.8085 0.825-2Vo0l% 16 768 20.98 
2 4.355 0.7595 0.775-2Vol% 16 768 20.81 
3 3.11 0.5437 0.565-2V0l% 14 762 20.85 
4 3.54 0.6076 0.620-2Vol% 14 764 20.52 
b) Carbon and hydrogen :- 
No. Subst. CO, H,O C H 
mg. mg. mg. % % 

5 7.575 10.67 2.61 38.54! 818/83 

6 7.170 10.05 2.42 38.23 3.75 

7 7.30 10.04 2.47 37.51 3.75 

8 7.36 10.19 2.31 37.76 3.49 
Found/by Pregl’s micro—method, C H aS s 

% % % % 

1) Pepa eiiod Soar ea cicncdsonn sa aocamo Mecire .crecer see 88.54 3.83 20.98 = 
Q)iteeeeeessseseecceceseseneessssesesees eeeneeentrsteasaeeeese most KOR 3.75 20.81 = 
CA SERBS ar aU CLR SoG Sek DOOD SiC COACHED EEE CCIE 37.51 3.75 20.85 am 
Mn ae seeeh octcon va ccs tvede dentate eeesadenste MtonsTen asoress 37.76 3,49 20.52 = 
Calculated for ---C,,H,,N;SO0,-CeH,N,O, e+ 38.78 342 21.29 6.08 


The analysis agrees thus with the picrate of adenylthiomethyl—pentose. 

(d) The filtrate from the fraction (c), was freed from silver and baryta 
by treating with hydrochloric and sulphuric acids, and precipitated with 
phosphotungstic acid. The precipitate thus formed was decomposed with 
baryta water. The filtrate, containing the free base was freed from baryta 
by sulphuric acid, concentrated in vacuo to a small volume and picric acid 
was added to it. On cooling cholin picrate separated out, which were 
recrystallized from hot dilute alcohol. Yield: 2.5g. 

9) Cholin picrate:- Light yellow macroscopic prisms, readily soluble 
in water and melts at 245°C (Uncorr.). Dried at 100°C in vacuo and 
analysed : 


Nitrogen :— 
No. Subst. Vol. of N. Vol.-Correction. Temp. Atmosph-Press. N 
mg. Cice Cie: C. mm. % 
1 ' 6.02 0.823 0.84—2Vo0l% iN 761 16.11 
2 5.43 0,745 0.76--2 Vol% 17 755 16.04 
Calculated for--.++.++++e+ee+-ss C,H, .5NO.-C,H,CNO,) gO 2:c0esseeseecencenecseeenssessaccees 16.00 
The above result agrees fairly with cholin picrate. 
Chloro-aurate of cholin:- The chloro-aurate was prepared from the 


picrate. It forms characteristic orange needles, melting at 249°C (Uncort.). 
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Dried at 100°C in vacuo and analysed : 


a) Nitrogen :— 


No. Subst. Vol. of N. Vol.-Correction, Temp. Atmosph-Press. N 
mg. c.c. C.c. Cc, mm. % 
1 8.46 0.235 0.24—2V0l% 16 760 3.2 
2 7.43 0.198 0.202-2Vol% 16 760 3.15 
b) Carbon and hydrogen :— 
No. Subst. CO, 18k, Au C H Au 
mg. mg. mg. mg. % % % 
3 9.11 4.56 2.89 4.035 13.65 3.52 44,29 
Found/by Pregl’s micro-method Cc H N Au 
% % % % 
Se Ge Se Rr eRe a rene 13.65 3.52 3.28 44,29 
DD aiascesestoesneetrece sic ccate's stescewsss ds ict vaes se asesmea> = — 3.15 = 
Calculated for--- C;H,,NOCI AuCl, -+-+-+++-++++++ 13.54 3.16 3.16 44.47 


[C.] The filtrate from phosphotungstic precipitate [B], was treated with 
a slight excess of baryta and filtered. The filtrate was freed from an excess 
of baryta and concentrated in vacuo to a small volume, upon standing white 
crystals of tyrosin separated out. They were recrystallized from hot water. 
Yield: 0.3¢. 

10) Tyrosin:- Long white needles, sparingly soluble in water. Gives 
an intense coloration with Millon’s reagent and with ninhydrin. Dried at 
100°C in vacuo and analysed :— 


Nitrogen :— 
No. Subst. Vol. of N. Vol.-Correction. Temp. Atmogsph-Press. N 
mg. C.c. c.c. C. mm, % 
1 5.43 0,363 0.37—2Vo0l% ie) “> 760 {fest 
2 8.15 0.539 0.55—2V0l% 19 760 7.73 
Calculated for-.-+.-++s:e+seeee- CgH,,COH)C,H NH COOH -+-sesseeeseesenseseereeeenseeeenees 7.74 


11) Leucin:- The filtrate from tyrosin gave on further concentration 
10.5g. of pure leucin, 
It forms glistening plates, and- decomposes at 289—293°C. (Uncorr.). 
Dried at 100°C in vacuo and analysed :- 
. a) Nitrogen :- 


No. Subst. « Vol. of N. Nol.-Cosrection. Temp. Atmosph- Press. N 
mg. © ChCe C. mm, % 
1 7.33 0.666 0.68—2Vol% iy 760 10.69 
b) Carbon and hydrogen :- 
No. Subst. co, H,O Cc H 
mg. mg. mg. % % 
2 8.73 17.53 7.90 54.76 10.05 
Found/by Pregl’s micro—-method. C H N 
% % % 
fI.)Zasenesleanasaaa-s-<threesannanteesssns2oceseeectsnoeecsssensasviens 54.76 10.05 10.69 
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Fraction III. 


The fraction III obtained by treating with 50% acetone, weighed about 
130g. when washed with a small volume of 50% acetone and dried. It was 
dissolved in hot water, decolorized with charcoal, and the colorless crystals 
separating out on cooling, were recrystallized from hot water 80g. of pure 
adenylthiomethyl-pentose (C,,H,;N;SO;) were thus obtained. 

12) Adenylthiomethyl-pentose :— Colorless prisms with silky lustre, 
melting at 209—210°C (Uncorr.) without decomposition, readily soluble in 
water, gives Kossel’s, Bial’s and sulphur reactions etc. Boiled with diluted 
acid, it is easily hydrolysed into adenin (C;H;N;) and a thio-sugar (C,H,,SO,). 

The mother liquor of adenylthiomethyl-pentose gave on further evaporation 
nothing but potassium sulphate. . 


FRactTIon IV. 


The brown syrup, fraction IV, gave after long keeping in a cool-place, 
spherical crystals of adenylthiomethyl-pentose. The yield of the crude 
product was about 400g. After recrystallization from hot-water, 310g. of 
pure adenylthiomethylpentose melting at 209—210°C (Uncorr.) were obtained. 

13) Adenylthiomethyl-pentose:- As has already been mentioned, it 
gave, in addition to Kossel’s adenin reaction and Bial’s pentose reaction etc. 
an intensive sulphur reaction and was readily hydrolysed into adenin and a 
thio-sugar by boiling with dilute acid. 

Concentrating further the filtrate from adenylthiomethylpentose, about 
2.400g. of a syrup were obtained. It was dissolved in about eight times of 
its volume of hot water. The resinous substance separating on cooling was 
filtered off, and the filtrate was treated with basic lead acetate. 

[A] The lead acetate precipitate was decomposed with hydrogen sulphide. 
The filtrate from lead sulphide was evaporated in vacuo and a dark-brown 
resinous mass was obtained. It was sparingly soluble in water but readily 
soluble in alcohol, acetone and alkalies. The same resinous substance was 
found always accompanied in every fractions coming next. 

The filtrate of lead acetate precipitate was treated with sulphuric acid to 
remove the excess of lead and a 50% aqueous solution of phosphotungstic 
acid was added to it. 

[B] The phosphotungstic acid precipitate was decomposed with baryta 
water in usual way and concentrated in vacuo to a small volume. On cooling, 


1) U. Suzuki, 8. Ohdake and T. Mori:—~ Journ. Agric. Chem. Soc. of Japan. Vol. I, No. 2, 
1924. Biochem, Zeits. B. 154, Heft. 3—6, 1924. U. Suzuki and T. Mori:- Journ. 
Agric. Chem, Soc. of Japan. Vol. I, No. 9, 1925. Biochem. Zeits. B. 162. H. 3—6, 1925. 
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fine crystals of adenin separated out, which were recrystallized from hot-water. 
Yield: 75g. 

14) White short needles, sparingly soluble in water, gives Kossel’s 
adenin reaction, while Weidel’s and Xanthin reactions etc. are all absent. 
Its picrate crystallizes in characteristic long yellow needles, sparinlgy soluble 
in water. 

Dried at 100°C in. vacuo and analysed :— 


a) Nitrogen :- 


No. Subst. Vol. of N. Vol.-Correction. Temp. Atmosph-Press, N 
mg. OO cic; C. mm, % 
1 2.06 0.921 0.94—2V 01% 18 754 52.03 
b) Carbon and hydrogen :— 
No. Subst. Co, H,O Cc H 
mg. mg. mg. % % 
2 7.25 11.74 2.44 44.16 3.74 
Found/by Pregl’s micro-analysis. Cc H N 
% %o % 
la eae dose segetans va get“) eee-- She guentanaats 44.16 3.74 52.03 
Calculated for--- C, H,N, ste seeererecresccsceccessseceese- cet 44 44 BAL 51.85 


(a) The filitrate from adenin crystals was acidified with nitric acid and 
treated with 209% aqueous solution of silver nitrate. A voluminous precipitate 
formed, was collected and treated with ammonia to convert it into silver salt. 
After standing for 15hs., the insoluble silver salt was collected and decompo- 
sed with hydrogen sulphide. The filtrate gave on evaporation fine white 
crystals which were recrystallized from hot water. Yield: 66g. 

15) Adenin—Hypoxanthin:- Shrot white needles, melted at 325—327°C 
(Uncorr.) and unlike adenin, it is readily soluble in hot water with neutral 
reaction. It gives also Kossel’s reaction, but Weidel’s, Xanthin-— and diazo— 
reactions are all negative. From these properties, it was assumed to be 
adenin—hypoxanthin.™ 

Dried at 100°C in vacuo and analysed. 


a) Nitrogen :- 


No. Subst. Vol. of N. Vol.-Correction. Temp. Atmosph-Press. N 

mg. Cice c.c. C. mm. % 
il 2.25 0.897 0.915-2Vol% 17 759 46.84 
2 2.05 0.804 0.82—2Vo0l% Me 764 46.40 


b) Carbon and hydrogen :— 


No. Subst. co, 13049) 6} H 
mg. mg. mg. % % 
3 7.90 12.84 2.92 44.33 4.08 


1) Bruhs:- Zeits. f. Physiol, Chem. 14. 561. 1890, 
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Found/by Pregl’s microanalysis C% H% N% 
Do) seeetere< coup ere oeriatacetensavenenccesnaenaescaeneuueeeinepree 44.33 4.08 46.84 
DN conics eae Sannocvecriisss ese tance cent i-carc mse vaameemnc = = 46.40 
Calculated for ---C,H,N,-C,H,N,O -110--seseeee ee 44,28 3.32 46.50 


The above result confirms the first assumption, so it was tried to separate 
these components by converting it into picrates. For this purpose 4g. of 
this compound were dissolved in water and treated with a slight excess of 
picric acid. The picrate of adenin separated first forming characteristic long 


needles. The yield of the purified picrate was 3g. 
Nitrogen :— 
No. Subst. Vol. of N. Vol-Correction. Temp. Atmosph-Press. N 
mg. C.c. c.c. C. mm, % 
1 3.00 0.789 0.805-2Vo0l% 17 760 30.96 
@aleulated toprectcneerscnesss: @rH aN On EN OF Diere sialalasoraielearelsitiownaisien tolls slereieal slewisiaivessriaetsisrsisiehs 80.79 


Hypoxanthin picrate:— The filtrate from adenin picrate was concentrated 
to a small volume and cooled. The crystals of hypoxanthin picrate separated 
as light yellow thick plates, melting at 255°C. (Uncorr.) Yield: 2g. Dried 


at 100°C in vacuo and analysed ; 


a) Nitrogen :— 


No. Subst. Vol. of N. Vol-Correction. Temp. Atmosph—Press, N 
mg. c.c. OG. C. mm, % 
1 3.97 0.926 0.945-2Vol% ily 760 27.45 
2 4.06 0.921 0.94—2Vol% 17 760 26.91 
3 3.32 0.735 0.75—2V0l% - 18 756 26.72 
b) Carbon and hydrogen :- 
No. Subst. co, H,O Cc _H 
mg. mg. mg. % % 

4 7.91 10.56 Wore 36.41 2.49 

5 7.10 9,47 1.41 36.25 220 
Found/by Pregl’s micro-analysis C% H% N% 
Ui) cosganpersiscetweotecnacyaessa ssaGhcveqneaes sch erncen ee emee 36.41 2.49 27.45 
Desc tecteericeenatecw secretes sts sesaanceestt tantea arte 36.25 2.21 26.91 
Bi) vanesder} wat uaivadataknds aces nemececumatnnnne Nel aeaennete: — 26.72 
Calculated for ------ C,H,N,O-C,H,N,O, «-++:+++ 36.44 1.92 26.85 


16) 


Adenin picrate :- 


The mother liquor from the adenin-hypoxanthin 


was evaporated in vacuum to dryness, the residue was dissolved in hot-water 


and added with picric acid. Upon standing, adenin picrate separated out. 


After recrystallization from hot dilute alcohol, it weighed 60g. 
It forms characteristic long yellow needles, sparingly soluble in water 
and melts at 290°C. (Uncorr.) with decomposition. 
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Nitrogen :— 


No. Subst. Vol. of N. Vol-Correction. Temp. Atmosph-Press, N 
mg. cic: Cie: C mm. % 
1 3.09 0.813 0.83-2V0l% 17 760 30.97 

2 2.91 0.764 0.78-2Vol% 17 760 30.90 

Calculated for-::.-.. ON CoH NgO7ecreecececccs cecvceeteeeccsecescenevescesascenes sessemers 30.79 


17) Picrate of adenyl-thiomethyl-pentose :- When the mother liquor of 
adenin picrate was concentrated further and cooled, the picrate of adenyl- 
thiomethyl-pentose separated. Recrystallized from dilute alcohol, it formed 
light yellow thin plates, melting at 165°C. (Uncorr.) Yield : 9g. 


a) Nitrogen :- 


No. Subst. Vol. of N. Vol-Correction. Temp. Atmosph—Press. N 
mg. Ges Ce C. mm, % 
1 3.68 0.671 0.685-2Vo0l% ily 764 21.57 
2 4.66 0.853 0.87—2Vol% 17 756 21.43 
b) Sulphur :- 
No. Subst. BaSO, s Ss 
mg. mg. mg. % 
3 8.86 3.86 0.53143 6.05 
Found/by Pregl’s microanalysis C% H% N&% S% 
L) verre eee eeee eee ee cette eee eeeereeeeteeeeseeees — — 91.57 6.05 
5 eseepaacanee eee Bae Becweestias se soosee taunts — —_ 21.43 = 
Calculated for------ CHa Ni-SOn=C.Fta NRO a 8.5 3.42 21.29 6.08 
18) Hyoxanthin picrate:- The mother liquor from the above picrate 


(17) was further concentrated, the resinous matter thereby separated was 
removed by filtration. On keeping the filtrate in a cool-place, hypoxanthin 
picrate crystallized out as fine yellow thick plates which were recrystallized 
from hot dilute alcohol. YVield:4.8g. M. p. = 247°C. (Uncorr.) 


a) Nitrogen :- 


No. Subst. Vol. of N. Vol-Correction. Temp. Atmosph—Press. N 

mg. Cie Cie. C. mm, % 
il 4.08 0.931 0.95-2Vol% ily 760 26.86 
2 3.995 0.911 0.93-2V0l% 17 760 27.09 


b) Carbon and hydrogen :— 


No. Subst. Co, 1840) C H 

mg. mg. mg. Yo % 
3 7.50 10.02 1.04 36.44 1.85 
Found/by Pregl]’s microanalysis C% H% NY 
J Yicccconcscsesecnoeesessrssnacesescceornesosecinebvonssoneen tae 36.44 1.85 26.86 
00 eneseer  cauRSs ayech cogs eee a era us * 27.09 
Calculated for ------ C,H,N,O-C,H,N,O,---++-: 36.16 1.92 26.85 


(b) The ammoniacal filtrate from the insoluble silver salt (a) already 
mentioned, was treated with hydrogen sulphide and filtered off the silver 
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sulphide. To the filtrate baryta water was added in slight excess and 
evaporated in vacuum to expell off the ammonia, sulphuric acid was added 
to remove baryta and then precipitated with phosphotungstic acid. A volu- 
minous precipitate formed thereby was decomposed with baryta water. The 
filtrate, freed from the excess of baryta was evaporated in vacuum to a small 
volume, Adenin separated as microscopic white crystals. 

19) Adenin:- White ‘short needles, sparingly soluble in water, and 
gives Kossel’s adenin reaction but Weidel’s, Xanthin-and diazo-reactions are 
negative. It was converted into picrate and analysed: 


Nitrogen :— 


No. Subst. Vol. of N. Vol-Correction. Temp. Atmosph—Press. N 
mg, Ge COKE C. mm. % 

1 3.12 0.8134 0.838-2Vol% 17 764 30.85 

Calculated for---+:- C,H,N,-C,H,N,O, Sipiatatateaaiclalcleieles¢ierivs afeveicrotetafala akalsiatereieneyecalsteverstale ateterete aisle dieteis sierusiele 30.79 


20) Adenin nicotinate:— The filtrate from adenin was concentrated in 
vacuum to a small bulk. On cooling, the aggregates of white needles were 
obtained. Yield: 4.2g. 

Although this compound gives intensive adenin reaction, yet it is not 
adenin itself because it dissolves easily in hot water and melts at 209-240°C. 
(Uncorr.) The analysis gave the following results :— 


a) Nitrogen :- 


No. Subst, Vol. of N. Vol-Correction. Temp. Atmosph-Press. N 
mg. (OX Oxo C. mom. % 
1 2.06 0.578 0.59-2Vol% ity 754 32.76 
b) Carbon and hydrogen :— 
No. Subst. Co, i© C H 
mg. mg. mg. % % 
2 7.23 14.51 3.17 64.73 4.87 
Found/by Pregl’s microanalysis C% H% N% 
Up ).ontaegawaiesncenneaneasancvnatoncn totes onyeys ate Grea eee 52.85 4.10 32.76 
Calculated for «+--+. C;H,NCO,-C, HN, vee reeee 51.36 3.50 32.68 


From the above results it was assumed to be adenin-nicotinate. To 
confirm this assumption, it was converted into picrate and subjected to fracti- 
onal crystallization, whereby adenin-picrate first crystallized out as long yellow 
needles. 

Adenin picrate :— 


Nitrogen :— 
No. Subst. Vol. of N. Vol-Correction., Temp. Atmosph-—Press. N 
mg, Cie; Cie; C. mm, % 
1 3.02 0.789 0.805-2V0l% If 764 30.91 
Calculated for.----- C,H,N,-C,H,N,0O, oho t eer ecevcccccceccsessrcceessenvenececccece © fau<4aswe eens 30.79 


Picrate of nicotinic acid:- The mother liquor of adenin-picrate, concent- 
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rated to a small volume, gave on cooling the picrate of nicotinic acid. 
Light yellow, thick plates, M. P.=219°C, (Uncorr.) 
Analysis of the picrate :— 


a) Nitrogen :- 


No. Subst. Vol. of N. Vol-Correction. Temp. Atmosph—Press. N 
mg. CC; C.c. C, mm, % 
1 3.715 0.51 0.59-2Vol% ivf 754 15.69 


b) Carbon and hydrogen :- 


Nor Subst. co; H,O C ist 

mg. mg. mg. % % 

2 7.89 11.92 1.75 41.20 2.34 
Found/by Pregl’s micro-method C% H% N% 
Da aoe os cans Ssh ec sce todas Seonnt Sco seeo 41.20 2.34 15.69 
Calculated for---C,H,NCO,H-C,H,N,O,-++--.++ 41.19 2.27 15.91 


From these results the above compound (20) was proved to be adenin- 
nicotinate. 

21) Picrate of nicotinic acid:- To the mother liquor of adenin nicotinate 
(20), picric acid was added, after a short standing, the picrate of nicotinic 
acid crystallized out light yellow, thick plates. M. P. 219°C. (Uncorr) 
Yield: 6g. 


Nitrogen :- 
No. Subst. Vol. of N. Vol-Correction. Temp. Atmosph--Press. N 
mg. CEC; CMO C. mm, % 
1 3.82 0.514 0.525-2Vol% 17 754 15.71 
Calerlated for------ C,H,NCO,H-C,H,N,O, Wlviaig esa’ € 0 sie/a6 etiniaain’=)5]s\aie'¢iy.oie'sie\einivie sein sivinus/s'e\s sleveivie'sie xs 15.91 


(c) The filtrate from the purin-fraction (b), was neutralised with BaCO, 
and treated with a 20% aqueous solution of silver nitrate. The voluminous 
precipitate formed was filtered by suction and decomposed with hydrogen 
sulphide. The filtrate, thus obtained, was evaporated in vacuum to a small 
volume and after adding sulphuric acid to the extent of 5% of the solution, 
it was precipitated with phosphotungstic acid. 

The precipitate formed thereby decomposed with baryta water and con- 
centrated to a ‘small volume. Upon standing, adenin separated as short 
white needles. Yield: 18.6¢. 

22) Adenin :- 


a) Nitrogen :- 


No, Subst, Vol. of N. Vol-Correction. Temp. Atmosph—Press. N 
mg. c.c. C205 C. mm, % 
1 2.00 0.887 0.905-2V 0l% 17 754 51.79 


b) Carbon and hydrogen :— 
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No. Subst. co, HO co C H 
mg. mg. mg. mg. % % 
2 6.78 10.95 2.29 2.29 44.05 3.82 
Found/by Pregl’s microanalysis C% H% N% 
a] Jocs cea evs savasbeacussaud anya devs oae teases Sen ROMe Ra: 44.05 3.82 51.79 
Calculated for------ CoE Ne Sanicieesisanictiecteeise ciate’ 44,44 S7l 51.85 
23) Adenin nicotinate:— The filtrate from adenin was further concent- 


rated and left in a cool place when white crystals of adenin nicotinate sepa- 
rated. Yield: 6g. White needles, aggregated in a stelli-form, M. P.=210- 
240°C (Uncorr.). Unlike adenin, it dissolves easily in hot water with slightly 
acid reaction, although it gives intensive adenin-reaction. 


Nitrogen :— 
No. Subst. Vol. of N. Vol-Correction. Temp. Atmosph-Press. N 
mg. OL Cc: C. mm, Yo 
I 2.02 0.568 0.58-2Vo0l% ily 754 32.83 
Calculated for.--+-- C,H,N,-C,H,CO, aadoliia nardise ene swede Sulack ikea bistro Ssfoeeee sae Seetoe ene career as 32.56 
Adenin picrate:— The picrate was prepared from the above compound 


(23) and fractionally crystallized. Adenin picrate first separated as long 
yellow needles. 
Analysis of adenin picrate :— 


Nitrogen :— 
No. Subst. Vol. of N. Vol-Correction. Temp. Atmosph-Press. N 
mg. Cre; XO C. mm. Yo 
1 3.31 0.862 0.88-2Vol% 17 760 30.65 
Calculated for---:- CH ON--C oH N.OF #0 60a a sina sesieue.e 60 bs sesiececssleetseeeed een veueess¥eeaesics si 30.7 


Picrate of nicotinic acid:- The picrate was obtained from the mother 
liquor of adenin picrate. M. P.=219°C. (Uncorr.) 


Nitrogen :— 
No. Subst. Vol. of N. Vol-Correction. Temp. Atmosph-Press. N 
mg. CC3 OC. C. mm, % 
il 5.03 0.688 0.72-2Vol% 17 761 16.12 
Calculated for eiajerete C,H,NCO,H-C,H,N,0, Beene teeter meee eee eras eee meee ee eee eee eee sesteetes 15.91 


The analysis agrees well with the picrate of nicotinic acid. 

24) Picrate of adenylthiomethyl-pentose:-— The filtrate from adenin- 
nicotinate (23) was. treated with picric acid whereby the picrate of adenyl- 
thiomethyl-pentose separated in short yellow needles, which were recrystallized 
from dilute alcohol. Yield: 30g. 

Microanalysis after Pregl :— 


a) Nitrogen :— 


No. Subst. Vol. of N. Vol-Correction. Temp. Atmosph—Press. N 
mg. Cre. CCr C. mm. % 
1 4.95 0.965 0.985-2Vol% 17 754 22.76 


2 4.09 0.774 0.79—2Vol% ily 764 22.64 
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b) Carbon and hydrogen :— 


No. Subst. CO, H,O C H 
mg. mg. mg, % % 

3 7.39 10.45 2.33 38.57 3.50 
Found/by Pregl’s micro—method C% H% N% 8% 
Me ae ete t va rccccneng ae ences aaa sassare ls sarsutpevnsnénasstapvex 38.57 3.50 22.76 = 
Hi) co ceaddesdcuo0 973d0n SosaponscogogsEsaosagasbNbsDESsoNNGHCDaGNE a oe 22.64 oo 
Calculated for------C,,H,,N,SO,-C,H,;N,0,--- 38.78 3.42 21.29 6.08 


25) Picrate of nicotinic acid:—- The mother liquor from the preceding 
picrate (24) was concentrated to a small volume and a slight excess of picric 
acid was added. On cooling, the picrate of nicotinic acid crystallized out. 
Vield'.13.2¢.—_M., P:= 218° (Uncorr:) 


a) Nitrogen :- 


No. Subst. Vol. of N. Vol.-Correction. Temp. Atmosph-press. N 
mg. c.c. Cres C. mm. % 
1 4.95 0.681 0.695—2V 0l% 17 761 16.21 


b) Carbon and hydrogen :- 


No. Subst. CO, H,O C ise 

mg. mg. mg. % % 
ik 8.10 12.37 1.88 41.65 2.58 
Found/by Pregl’s micro-analysis C% H% N% 
BO pee erate oa tac wea das ca aaer sieeen eal needa tase aceuncai es 41.65 9.58 16.21 
Calculated for---C,H,NCO, H-C,H,N,O0,-+--1eeese ee 41.19 2.27 15.91 


d) The filtrate from the precipitate (c) was treated with an excess of 
silver nitrate and baryta. The precipitate formed, was decomposed with 
hydrogen sulphide and filtered. The filtrate was evaporated in vacuum and 
precipitated again with phosphotungstic acid. A voluminous precipitate was 
decomposed with baryta water, and filtered. The filtrate freed from an 
excess of baryta, was evaporated in vacuo to a small volume and picric acid 
was added. A picrate of unknown base separated in yellow plates which 
were recrystallized from hot dilute alcohol. Yield: 9.2g. 

24) Picrate of unknown base I. (C,;H,N,):— Elongated thin plates with 
light yellow color, readily soluble in hot water but sparingly soluble in cold 
water, insoluble in ether, benzene etc., melts at 225°C (Uncorr.) followed by 
decomposition with evolution of gas. Dried at 100°C in vacuo and analysed; 


a) Nitrogen :— 


No. Subst, Vol. of N.  Vol.—Correction. Temp. Atmosph-press. N 
mg. C.C. Cc. C. mm, % 

1 4.27 0.8428 0.86—2V0l% Wy 761 23.22 
2 4.20 0.8330 0.85—2Vol% 17 765 23.49 


b) Carbon and hydrogen :- 
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-No. Subst. CO, H,O C H 
mg. mg. ~ Ss ees % % 

3 7.78 10.74 2.07 37.65 2.96 

4 7.41 10.21 2.03 37.58 3.04 

5 8.03 10.91 2.06 37.05 2.85 


c) - Picric acid :— 


No. Subst Picric acid Picrie acid 
mg. mg. % 

1 200.0 153.0 76.53 

2 260.0 200.1 76.96 

3 500.0 382.7 76.54 
Found C% H% N% Picric acid.% 
pe cserde daa tate maces sdeteedes cMasmvant wml rea mune’ 37.65 2.96 23.22 76.53 
D7) oogocanon econdasoscobeopanbaonaup sce csdogaqnataoNeecsaNed 37.58 3.04 23.49 76.96 
839 ence edb nusondsconsigaaontnaceoasqndsdoqunoonceS anonscso 37.05 2.85 aes 76.59 
Calculated for --.+++ C,H,N,-C,H;N,0,°-:+ 36.12 3.01 23.41 76.59 


Hydrochloride of the base :— The hydrochloride was prepared from the 
purified picrate by dissolving the latter in water and extracting the picric 
acid, liberated by the addition of hydrochloric acid, with ether. The aqueous 
solution was concentrated to a small volume and the hydrochloride was 
precipitated by adding absolute alcohol. 

It crystallizes from dilute alcohol in colorless thick plates, readily soluble 
in water and sparingly soluble in absolute alcohol, melting at 262°C (Uncorr.) 
witn decomposition. It gives white precipitate with phosphotungstic acid, 
while diazo—, biuret-, millon’s and purin-reactions are negative. 

Dried at 100°C in vacuo and analysed ; 


a) Nitrogen :- 


No. Subst. Vol. of N. Vol.-Correction. Temp. Atmosph-press. N 
mg. CHG Cc: C. mm, % 

I 5.74 1,166 1.19—2Vol% 16 763 24.09 
2 5.76 1.166 1.19—2Vol% 16 763 24.00 


b) Carbon and hydrogen :— 


No. Subst. co, H,O C H 
mg. mg. mg. % % 

3 7.14 8.61 4.44 32.89 6.91 

4 7.31 8.78 4.44 32.77 6.75 

5 8.41 10.16 4.88 32.95 - 6.46. 
Found / by Pregl’s micro—method C% HY KK CL% 
| Preece scrrenor’ sae formar rotiinaiege 32.89 6.91 24.09 cae 
9) nests soles aheresaacaneniga Sea eencaneet sores Reaeeeee 32.77 6.75 24.00 ae 
B)cdacasosetsn aan see aesgeenemente nose baa Souja seeots 32.05 6.45 ee 
Calculated for «-.--- C,H ,N,HCL  «-sseeeee eee 33.96 6.60 26.42 33.33 

Chloro-platinate of the base:- The chloro-platinate was prepared by 


adding the alcoholic solution of platinum—chloride to an aqueous solution of | 
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the hydrochloride. Recrystallized from hot water, it forms reddish orange, 
thick plates, sparingly soluble in water, insoluble in alcohol, and decomposes 
at 280-285°C (Uncorr.) without melting. 

Dried at 100°C in vacuo and analysed ; 


a) Nitrogen :- 


No. Subst. Vol. of N. Vol.-Correction. Temp. Atmosph-press. N 
mg. Cc, Co Cc, mm, % 
1 6.75 0,552 0.568—2V0l% 15 764 9.74 
6.27 0.529 0.54 —2Vo0l% 16 767 10.09 
b) Carbon and hydrogen :- 
No. Subst. co, H,0O et Cc H Pt 
mg. mg. mg. mg. % % % 
3 9.05 4.47 2.29 3.17 13.47 2.81 35.19 
4 8.92 4.43 2.11 3.09 13,54 2.63 34.65 
5 8.59 - 4.13 2.11 2.96 13.08 2.73 34.46 
Found / by Pregl’s micro-method C% H% N% Pty 
L)rrereereeeeeeeceeee eee eeeeeeceee rere eeseeesecee teneee 13,47 2.81 9.74 35.19 
C2 Ri vaceaeee bar SAS ec poner aaa eo pe secens 13.54 2.63 10.09 34.65 
Beye aeet seabed encemn aewanieeneslissacadenssdasoacseysseenss 13.08 2.73 —_—= 34.46 
Calculated for--:--- (C,H ,N,.),-H, PtCl, ----+ 13.16 2.56 10.02 35.65 


From these results the free base is considered to be an amine C,H,N,, 
differing in many respects from histidin, arginin, etc. Hoffa“ once isolated 
an amine—C,H,N, “ Anthracin”— with unknown. structure. Whether the 
present amine is identical with anthracin or not must be investigated later on. 

27) Unknown base II, C,H,N,O:- The mother liquor from the above 
picrate (26) was concentrated further and treated with an excess of picric acid. 
On cooling, a new picrate separated out in a large quantity. It was filtered 
by suction and recrystallized from dilute alcohol. Yield: 60g. 

It crystallizes in yellow, tetragonal thin plates or prisms, melting at 
193°C (Uncorr.), readily soluble in hot water, alcohol and glacial acetic acid, 
but insoluble in benzene, ether etc. 

Dried at 80°C in vacuo and analysed :- 


a) Nitrogen :- 


No. Subst. + Vol. of N. Vol.-Correction Temp. Atmosph-press. N 

mg. C.C. C.¢c. C. mm. % 
1 4.925 0.828 0.845—2V0l% 17 761 19.81 
2 4.17 0.686 0.70 — WwW 17 764 19.46 
3 4.44 0.735 0.75 — 16.5 764 19.62 
4% 4.75 0.774 0.79 — Ww 18 754 18.96 
5* 5.04 0.848 0.865— 18 753 19.55 
G%* 4.58 0.750 0.765— 1 18 755 19.08 
ies 4.76 0.797 0.813— 18 754 19.27 


(1) Hoffa, Sitzungsber. d. Phs-Med. Geselschaft, Wurzberg. 1889, 96. 
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b) Carbon and hydrogen :- 


No. Subst. co, 1360) Cc Jel 
mg. mg. mg. % % 
8 7.54 11.75 2.19 42.50 3.23- 
9 (32 11.30 1.92 42.11 2.91 * 
10 7,28 11.45 1.94 42.89 2.96 
11%* 7.24 11.21 2°10 42.23 3.23 
c) Picric acid :- 
No. Subst. Picric acid Picric acid 
mg. mg. % 
12 500.0 326.0 65.20 = 
33 500.0 325.8 65.16 
14 200.0 LOM 65,35 
Found C% H2% N% Picric acid. % 
1 Peiieccro suche “ce beueteoecaccc cana sonecesoeay ston 42.50 3.93 19.81 65.20 
Dy ceiias seer eehiss sg uptceiesnemeoccckens=e--ehcse semen 42.11 2.91 19.46 65.16 
Brrr receeeceeceeeneceeeeeeeecsesnssreseeseeseeceecee eee ces 42.89 2.96 19.62 65.35 
4)* (Purified with glacial acetic acid) -----. —— — 18.96 ——— 
5)* ” ” Dye noeter ee ae 19.55 ees 
6)**(Prepared from hydrochloride) --++++++- 42.23 Bee 19.08 — 
7)**( u" uv +) ceeveneee as 19.27 — 
Calculated for ---..-C,;H,N,O-C,H,N,0,--- 40.79 Syl 19.83 64.88 


Hydrochloride of the base:- The hydrochloride was prepared from the 
purified picrate and recrystallized from alcohol. 

It forms colorless, thin prisms, readily soluble in water, sparingly soluble in 
absolute alcohol but insoluble in ether, benzene etc. and melts at 237°C (Uncorr.), 
It gives white precipitate either with phosphotungstic acid or with mercuric 
chloride. When heated, it gives the pyrrol-reaction, while biuret, millon’s, 
and diazo reactions are negative. Dried at 100°C in vacuo and analysed ; 


a) Nitrogen :- 


No. Subst. Vol. of N.  Vol.-Correction Temp. Atmosph-Press. N 
mg. C.C. CiCy C. mm. % 

il 4.33 0.637 0.65—2Vol% 16 767 17.54 
2 4.50 0.666 0.68—2V0l% 16 767 17.64 


b) Carbon and hydrogen :— 


No. Subst. co, isi © C H 
mg. mg. mg. % % 
3 7.63 13.34 3.80 47.68 5.35 
4 7.53 13.42 3.68 48.61 5.51 
Found / by Pregl’s micro-method C% H% N% Cl% 
1S ene coon no: co pauiaSbacth- J noe doo dan dcp acaoctigeoca Gece » 47.68 5.53 17.54 
Dano ebacoL = 0nc0 Jean iocddon0 puctnendbondoacoseSosecnngonG 48.6] 5.51 17.64 pds 
Calculated for ------ O,H,N,O-HCl «--+-+-++++ 45-86 5.10 17.61 22.26 


Chloro-platinate of the base:- The chloroplatinate was prepared by 
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adding an alcoholic solution of platinum chloride to the aqueous solution of 
the hydrochloride. 


It crystallizes in deep orange, thick plates, sparingly soluble in water, 
and melts at 283°C (Uncorr.). 


It was dried at 100°C in vacuo and analysed ; 


a) Nitrogen :- 


No. Subst. Vol. of N.  Vol.-Correction Temp Atmosph-Press, N 

mg. OO: C.C: C. mm. % 
1 6.46 0.451 0.46—2V0l% 16 767 8.34 
2 6.45 0.451 0.46—2V0l% 17 767 8.36 


b) Carbon and hydrogen :- 


No. Subst. co, ESO Jeti C H Pt 

mg. mg. mg. mg. % % % 

3 8.80 7.35 2.04 2.61 22.75 2.58 29.69 

4 8.27 6.97 2.06 2.47 22.93 2.77 29.87 

5 8.78 7.42 19%, 2.64 23.05 2.52 30.07 
Found / by Pregl’s micro-method. C% H% N% Pty 
“Spsseoshataoets Suacaacs Mere eee noe oan ee 29.75 2.58 8.34 £9.69 
Me Sere aero Ne ing, Vous i aeatesevedbe 22.93 2.77 8.36 29.87 
Se eae sea ite cer Re aie eren = phsinn's-- 23anes 93.05 2.52 — 30.07 
Calculated for «----- (GRHEN-O)) Ho Ri@lae-- 21.95 2.44 8.54 28.20 


From these results, it is proper to conclude that the free base has the 
formula C,H,N,O- Further studies on this compound will be reported later 
on. 

e) The filtrate from the fraction (d) was treated with hydrochloric acid 
and sulphuric acid to remove the excess of silver and barium. <A 509% 
aqueous solution of phosphotungstic acid was then added, after making the 
contents of sulphuric acid to 59% of the solution. A voluminous precipitate, 
thus formed, was decomposed with baryta water in usual way. The filtrate 
was evaporated to a small volume and picric acid was added. 

28) Cholin picrate ;- On cooling the solution, cholin picrate separated 
in large prisms which were recrystallized from hot dilute alcohol. — Yield: 
42°. ake 

It forms characteristic large yellow prisms, readily soluble in hot water 
and alcohol, melting at 249°C (Uncorr.). Dried at 100°C in vacuo and 
analysed. . 


a) Nitrogen :- 


No. Subst. Vol. of N. Vol.-Correction Temp. Atmosph-Press. N 

mg. c.c. c.c. C. mm. % 
1 4.66 0.647 0.66—2Vo0l% ily 760 16.34 
2 ALOE 0.578 0.59—2Vo0l% 17 764 16.24 
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b) Carbon and hydrogen :- 


No Subst CO, H,O Cc H 

mg. mg. ~ mg. % % 
3 8.74 12.06 4.13 37.63 5.25 
Found / by Pregl’s micro—method. C% H% N% 
[)easeoseectachosareserser'eyarsesrsnee sees sienamensn.sie-aiverteee ngs SS TRGS 5.25 16.34 
ster suterncresccoseannsnnnsesecseicen con ctcereveseenserssssndablesa reves, cs aes 16.24 
Calculated for -----. C,H,NO,-C,HgN gO, rere 87.71 5.14 16.00 


The analysis agrees with cholin picrate. 

29) Picrate of nicotinic acid:- The mother liquor from cholin picrate 
was treated with a slight excess of picric acid. On cooling, the picrate of 
nicotinic acid separated out. It was recrystallised from dilute alcohol. Yield: 
12g. Light yellow, thick plates, melting at 219°C (Uncorr,). 


a) Nitrogen :- 


No. Subst. Vol. of N. Vol.-Correction Temp. Atmosph—Press. N 
mg. OC, CzC; C. mm. % 
1 4,96 0.676 0.69—2Vol% 1 760 16.04 
b) Carbon and hydrogen :- 
No. Subst. co, HO C H 
mg. mg. mg. % % 
2 7.86 12.00 1.73 41.64 2.45 
3 Tet 11.65 1.54 41.21 2.22 
Found / by Pregl’s micro-method. C % H% N% 
L )ocereveenstecesconsonceseeesnng neve sseretienosscersratecse st enageenes 41.64 2.45 16.04 
Tp SBS Soa ORR aos CDE ORES Seeens ands) donoaneEEES SaaS on 41.21 2.22 ae 
Calculated for -+---: C,H,NCO,H-C,H,N,0, erereee oe 41.19 2.27 15.91 


(C] The filtrate from the phosphotungstic acid precipitate [B] was treated 
with baryta to remove an excess of phosphotungstic acid as well as sulphuric 
acid. ‘The filtrate freed from baryta, was evaporated in vacuum to a small 
bulk and kept in a cool place. White spherical crystals of thymin first 
separated out. 

30) Thymin:— The crude crystals were recrystallized from hot water. 
Nicld20s. 

It forms short, white needles, sparingly soluble in cold water, readily 
soluble in hot water, and melts at 318-321°C (Uncorr.). It gives diazo- 
reaction. With ammoniacal silver solution, it gives white precipitate but no 
precipitate either with phosphotungstic acid or with picric acid. Dried at 
100°C in vacuo and analysed ; 


a) Nitrogen :— 


No. Subst. Vol. of N.  Vol.-Correction Temp. Atmosph-press, N 

mg. ¢.c. ONG: (Gh min, % 
1 6.16 1.186 1.21 —2Vol% 17 760 22.66 
2 4.80 0.916 05085 = mare ie 764 22.58 
3 4.75 0,931 0:95 — 18 750 22.87 
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b) Carbon and hydrogen :- 


No. Subst. CO, H,O C 18 
mg. mg. mg. % % 
4 ie 13.21 3.15 46.37 4.51 
5 7.83 13.23 3.09 46.08 4.38 
Found / by Pregl’s micro-method. C% H% N% 
1 RSS ae ne caso eneesoneee Sodegee aascer caee 46.37 4.51 22.66 
oSauasiosenu,s 13ce seaees cap coe eagen “lac ureiOccpuon oe an 46.08 4,38 22.58 
Sheet ieee caw sacinnnm mu ene gritssicWnne>¥ar “us date-asnsiseser= es —_ 22.87 
Calculated for ------ CoH gO Nag ceesserreceeseeeen ees 47.62 4.76 22.22 


The analysis agrees with thymin (Methyldioxypyrimidin). 

31) Leucin:- The filtrate from thymin gave, on further concentration 
white spherules of leucin which were recrystallized from dilute alcohol. 
Yield: 4.8¢. 

Colorless thin plates, readily soluble in hot water, melting at 288°C 
(Uncorr.) with decomposition. It forms a blue copper salt, and gives a violet 
coloration by heating with ninhydrin. 


a) Nitrogen :- 


No. Subst. Vol. of N.  Vol.-Correction Temp. Atmosph-—press. N 
mg. OL, O15 C. mm, % 
1 6.02 0.6125 0.625—2Vol% il 762 10.35 
2 5.98 0.534 0.545— 18.5 756 10.40 
b) Carbon and hydrogen :- 
No. Subst. CO, H,O Cc H 
mg. mg. mg. % % 
3 7.64 15.56 6.87 55 64 9.99 
Found / by Pregl’s micro-method. C% H% ING 
1 Nocnsthr ioe nen nienn ness gang orticeseso scan: y-eSosen 55.54 9.99 10.35 
. DQ) rrececreeveneveennceesersuneceseeteescceeas seeeeseeeseeens — 10.40 
Calculated for ---.-- 7a s Pn OF 0 \ Serer 54.97 9.99 10.69 
SUMMARY 


The above results are summarized in the following scheme :- 


In conclusion, the author desires to express his gratitude to Prof.  U. 
Suzuki, who has continually encouraged and guided whenever needed, so as 
this work has taken the course unimpeded. 


(Tokyo, Apr. 10th. 1927.) 
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